ABSTRACT: Enantiomerically pure methyl 3-fluoro-5-methyladamantane-1-carboxylate was obtained by the separation of its racemate which was prepared from methyl adamantane-1-carboxylate in three steps in 86% overall yield. From the resulting pure enantiomers, a new optically active adamantane compound was prepared by the substitution of a fluorine atom with a phenyl group. Both enantiomers of 3-amino-5-methyladamantane-1-carbooxylic acid were also prepared.
Introduction
Adamantane is a simple cage compound comprising six sec-carbons and four tert-carbons. Substitution of its all tert-carbons with different substituents results in derivatives with chirarity. However, there are few studies on the synthesis of optically active adamantanes having different substituent on the tert-carbons. Then, rac-1 was converted to a mixture of diastereomers by attaching a chiral auxiality to separate them by HLPC using a non-chiral column. We applied many chiral auxialities, and find that when a (2S,4S)-4-(benzoyloxy)pentan-2-yl)oxy group was introduced to the tert-carbon of 1 by the reaction with (2S,4S)-4-benzolyoxy-2-trimethylsiloxypentane, 4 each diastereomers could be separated by HLPC using a non-chiral column. After the separation, the chiral auxiality was removed by the treatment with 10HF-Et 2 O. 5 Although a cationic species was expected to be formed during the removal of the chiral auxiality, racemization was not observed under the conditions, and both enantiomers could be obtained with high optical purity (>99%ee) 6 (Scheme 2).
Scheme 2. Separation of both enantiomers of 1
To determine the absolute stereochemistry, an isomer with negative optical rotation value ((-)-1) was converted into the imide of (1S)-(-)-10,2-camphorsultam, 7 and from its X-ray crystallography, 8 absolute configuration of (-)-1 was shown to be (1R,3S,5R,7S) (Fig 1) . Anhydrous HF is an extremely corrosive low-boiling gas (19.5 °C) and, it should be handled in a well-ventilated hood with protective gloves. IF 5 was donated from Asahi Glass Co. Ltd. and used as a mixture with 5 eq of CH 2 Cl 2 for easy handling. The reaction using IF 5 or HF was perfoemed in a Teflon FEP centrifuge tube with a tight screw cap. X-ray crystallography was recorded using a Rigaku RAXIS-RAPID. From X-ray crystallography analysis, the absolute structure of (-)-1 was found to be (1R,3S,5R,7S)-1.
1. Preparation of rac-methyl

(1S,3R,5R,7S)-Methyl 3-methyl-5-phenyladamantane-1-carboxylate ((1S,3R,5R,7S)-4).
A mixture of (1S,3R,5S,7R)-1 (226 mg, 1 mmol) and Al (OTf) THF (4 mL), and 3M aq NaOH (2 mL) and the mixture was stirred at room temperature for 4 h. The mixture was poured into a mixture of 3M aq NaOH (20 mL) and CH 2 Cl 2 (20 mL). The separated aqueous layer was acidified by 1M HCl to pH 1 and extracted with CH 2 Cl 2 (20 mL X 3). The combined organic layer was dried over MgSO 4 and concentrated under reduced pressure to give a white solid which was used for the next step without further purification. were introduced into a reaction vessel equipped with a balloon filled with H 2 gas. The atmosphere of the reaction vessel was replaced with H 2 completely and the reaction mixture was stirred at room temperature for 2 h. The catalyst was removed by filtration through a celite and the celite was washed with ether (20 mL X 2). 46.3, 45.0, 44.3, 42.0, 41.5, 38.9, 37.3, 31.9, 29.7, 28.8 
